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The line that separates information processing and communications has all but disappeared Today, these functions, together with the
electronic technologies which drive them, are merging within the broader confines of a new industry — the Information Technology
industry. Harris Corporation is at the leading edge of this exciting new era. Over the past 20 years we have developed an extensive line of
information processing and communication products which generate worldwide annual sales of more than $1.3 billion. These products
are now being brought together into truly integrated, synergistic systems and networks which make possible higher levels of efficiency
and productivity. We're entering a period of outstanding growth opportunity. Our confidence in capitalizing on this opportunity stems from
our increasing expenditure on product research and development, and from our exceptional people — people who thrive on challenge,
like these outstanding graduates.
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"As a software development engineer for the Word Processing
Division, I've had opportunity for exposure to software devel-
opment in a range of different areas. My section's concerned
with software tools, and I've had the challenge, for example, of
working with the operating systems and hardware groups to
integrate pieces of software. I am doing programming in both
high-level and assembly languages. And my projects have also
been valuable learning experiences."
"At Harris Broadcast Division, my involvement in the design of
microprocessor-based control systems for radio and television
broadcast equipment is not confined to one phase of a project.
There is high probability of my staying on a project through its
completion. In the communications field, Harris is committed
to an important role in state-of-the-art development. This is a
company with a people-oriented environment. Harns made a
point of looking at my total background so I could draw on all
my resources."
"I wanted a hands-on job with a leading technology company in
an area of research and development where I could apply my
skills. In Group Operations, I'm developing new processing
techniques for the fabrication of dielectrically-isolated and
lunction-isolated silicon IC chips and have the freedom within
bounds to experiment with new ideas. I interact with colleagues I
respect- And I've had the opportunity to attend the Harris Grad-
uate Program in Business and extend my educational base."
"I've been able to enter the systems engineering department of
the Government Satellite Communications Division without the
usual required experience. My position lets me look at a system
from a complete perspective, instead of relating to only one
aspect. With help from a well-seasoned and very cooperative
group of engineers, I'm working on the development of a dis-
tributed processing control system for planning and managing
worldwide satellite communications networks. It's a task that's
never been done before."
Join the exciting world of these Harris professionals. Career openings exist in our four sectors in California, Florida, Illinois, New York, Texas
and other states tor graduates with bachelor or advanced degrees in Electrical, Mechanical, Industrial, Chemical and Computer
Engineering as well as Physics, Computer Science and Business. If you seek a company that recognizes academic accomplishment, see us
on campus or send your resume to Harris Corporation, College Relations, Department ECM, 1025 W. NASA Blvd., Melbourne, FL 32919. An
Equal Opportunity Employer M/F/H/V.
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Or evaluate primary sensor pert'ormances of
multimillion dollar satellites?
Or manage millions of dollars a year in
defense contracts?
The Air Force, that's w ho.
If you're a talented. moti\ated electrical
engineer or plan to be. you don't have to wait to
work with the newest, most sophisticated
technology around.
You can do it now, as an Air Force officer
working as an electrical engineer.
Don't get us wrong. We don't hand it to \ou
on a silver platter You have to work for it. Hard.
But if you do. we'll give you all the
responsibility \ou can handle. .And reward \ou well
for taking it.
You'll get housing, medical and dental care —
and excellent pay that increases as \(hi rise in rank.
Plus there are opportunities to attend graduate
school. If you're qualified and selected, we'll pay
TS'/f of your tuition. Those with special
qualifications can even study full time, at no cost.
So plug into the Air Force. Because when it
comes to technology, the Air Force can help you
achieve great sophistication at a very tender age.
For more information contact your local Air
Force recruiter, or call our Enaineer Hotline
toll-free I-800-.S31-5826 (in Te.xas
1-800-2^^2-5366). Better yet. send your resume to
HRS/RSAANE. Randolph AFB, TX 78150.
There's no obligation.
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Engineering Placement Report A/«/ v Kay Flick
The records of our 1983 graduates tell the story for the
future.
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Looking hn something to do'.' In this College, there is a
society for you.
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slice.
The Freshman Tutorial Kevin Wcnzel
This is the authoritative guide for the freshman engineer.
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At General Dynamics, we design careers the
same way we design our products: for success.
Today, many college graduates, particularly
in the fields of Engineering and Computer
Science, are playing a crucial role in this success.
Ifyou are qualified, we offer a spectrum of
opportunities in aerodynamics, advanced
signal processing, radar systems, embedded
software, lasers and electro-optics, composite
structures, VLSI, non-linear structural analysis,
robotics, CAD/CAM and other state-of-the-art
technologies.
Working at General Dynamics, you will learn
to integrate these technologies into new and
existing programs in aerospace, electronics,
shipbuilding, military land vehicles, computer
systems and many other areas. You will be
working with professionals who are
recognized leaders in their fields. The most
advanced tools of technology will be at your
disposal. And to help you remain current in
your chosen field, formal training and tuition
refund programs are available.
To learn more about a state-of-the-art career
at General Dynamics, see your Placement
Office for a campus interview.
Hie State
ofthe art
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E-Systems continues
the tradition of
the world's great problem solvers.
Recognized with
Archimedes and Newton as
one of the three greatest
mathematicians, Karl Gauss
also pioneered math in
astronomy, gravitation, elec-
tricity and magnetism,
E-Systems engineers
are continuing in his foot-
steps today. They are
pioneering technology and
solving some of the world's
toughest problems in
electronic transmission
and signal-reception in an
interference and noise
background using basic
Gaussian concepts.
E-Systems "pioneer-
ing" in communications,
data, antenna, intelligence
and reconnaissance proj-
ects results in systems that
are often the first-of-a-kind
in the world.
For a reprint of the
Gauss illustration and
information on career op-
portunities with E-Systems
in Texas, Florida, Indi-
ana, Utah or Virginia, write:
Lloyd K. Lauderdale, V.P.—
Research and Engineering,
E-Systems, Corporate
Headquarters, P.O.
Box 226030, Dallas,
Texas 75266.
E-SYSTEMS
The problem solvers.
An equal opportunity employer M F H V
Tech Teasers Editorial
1. While playing in EE lab one day.
»a student found he had connected 1 1 in-
struments in a convex figure. Quickly
connecting leads so current could flow be-
(^^tween any 2 instruments along only 1
ttlead. he soon realized that no 3 leads
crossed at any 1 point. Here are the ques-
tions: al find the current in each loop, and
b) detemiine how many triangles he
made.
2. After several years of failure, the
Chicago Cubs feel they've finally found a
winning combination. Armed with only 8
clones of Mel Hall and 6 clones of Leon
Durham, how man\' possible 9-man teams
can the club field if Durham is not
allowed to play at second base, third
base, or shortstop?
3. When Steven Spider spied Sally
Spider, it was love at first sight. In a
8x20 foot room with an 8 foot ceiling.
Steven is one foot above the floor in the
middle of the end wall, while Sally is one
foot below the ceiling on the opposite
\\all. What is the shortest path Steven can
tiike to reach his love?
answers on page 18
3
A Journey in Progress
1 had just gotten my fifty bucks out
of the 24-hour teller machine that Friday
afternoon, stuffed the bills and magic
money card into my wallet, and I was
ready. My backpack was secured to the
passenger seat by a twin bungee cord, and
the gas tank was filled. I slid the helmet
over my head, strapped it. mounted my
Yamaha Seca and brought it to life. A
final check of my handwritten map was
all that was needed to initiate the four-
hour journey from Champaign to Carbon-
dale. Soon. I was southbound on Inter-
state 57. with nothing but semis, sunset,
and sweltering heat.
These moments of initial escape soon
wore off and my mind casually wandered
to reflective thought on the interactions
between engineering, laws and regula-
tions, and the consumer. The money in
my wallet had been obtained with no hu-
man contact: I had requested money from
a machine. Soon. I would be able to carry
out my financial transactions in the com-
fort of my own home through a computer
network, thereby eliminating the weekly
encounter with the local teller.
As I sensed the thick white line used
for overhead radar checks, the needle on
my speedometer pointed to 65. Had I
been riding one of the new cycles with
computerized instrumentation, an LCD or
LED readout would indicate 65 as well as
telling me which gear the cycle was in. as
if 1 didn't know.
The heat had begun to yield to the
night air as the sun kissed the horizon. .An
onslaught of tiny flying creatures began
crashing blindly into my face shield.
Earlier that week, the phone service
at my new residence was installed. A
multitude of services and equipment op-
tions availed themselves following the di-
vesture of the phone giant. I still opted to
rent my phone, but Ma Bell misunder-
stood and billed me S60. Doesn't she
know that I can get a "lay-on-the-table-
but-hope-it-doesn't-fall-off" model for ten
bucks'.' The designs range from the above
mentioned simplicity to the obviously
commercial "Darth Vader" phone
("make every phone call a contact with
Darth").
Engineers want to use computers to
make all aspects of life more efficient, in-
cluding the generation of new ideas
through the use of artificial intelligence.
The general public fears the implications
this efficiency will bring. Restructuring of
the labor force and resulting short-temi
unemployment ai'e the major costs of this
most recent technological revolution;
however, the benefits afforded to the soci-
ety as a whole will ideally be redistributed
as higher living standards, though not
equally. Progress has always had its prob-
lems. Would you rather be washing your
clothes on rocks and hunting your dinner?
I swept the last curve and came to a
halt in a gravel parking lot. .A tired seat, a
slap of sunburn, and a thousand dead in-
sects affirmed my arrival. Journeys always
have their tolls. Would I rather be sitting
at home watching the ten-o'clock news?
^.y^^^
Illinois Technograph invites letters in response to
its articles and editorials, or any other item of in-
terest to our readership. Articles, photographs,
and other contributions will also be considered.
Letters must be signed, but names will be with-
held upon request.
by Mary Kay Flick Engineering Placement
Report
Getting through college is only hall the battle in
the preparation lor a successlul career. In today s
fiercely competitive job market, an equally
Irustrating battle awaits new graduates. Statistics
tell the story ot last spring s graduates.
Available for Employment
(in percenis)
As far as employment securit) . en-
gineering has recenth seemed like an ;irea
where imniediaie empUnment was practi-
cally guaranteed. But in the past couple of
years it has become increasingly difficult
for grads to find jobs. Due to the down-
turn in the economy, production slowed.
hence decreasing the demand for en-
gineers. If last year is any indication of
this year's job miirket. the future does not
Icxik promising. However, officials project
a brighter picture, claiming that the trough
of the cycle has passed.
But, what exactly was the hiring
situation of last spring? Who did the hir-
ing? Who was hired? Where did the\ go.'
Why did they go there!" What kind of
mone\ did they make?
For B.S. graduates, last year was
one of the worst years for job hunting.
Out of the graduating class of 1983. 846
B.S. grads," 186 (227c) could not find jobs
and 170 of them reported no offers. Sepa-
rated by disciplines, 429c of metallurgical
engineers. 40. 39^^ of general engineers,
38.9% of nuclear engineers, and 37.5'/f of
ceramic engineers could not find jobs.
Well. then, how man\' were hired?
Overall. 46.1% of B.S. grads in 1983
were hired. The remainder went on to
graduate school or other altemati\es. A
total of 22.49c went to grad school, most-
ly grads from engineering mechanics
(75%). and ceramic engineering (50%).
Among those who did find employment.
the largest percentages of those hired
came from computer engineering (61.1%),
electrical engineering (60%c), computer
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science (54%), mechanical engineering
(51.2%), and industrial engineering
(50%). Electrical, mechanical, civil, and
general engineers, and computer science
majors comprise the largest quantity of
engineers.
What types of companies hired
grads? By far the largest groups were
aerospace/electrical instruments companies
hiring 190 grads. Next came public utili-
ties, automotive mechanical equipment
companies, and reasearch/consulting orga-
nizations.
Top individual employers in spring
1983 were Motorola with 42 grads,
McDonnell-Douglas with 24. and IBM
with 13. Commonwealth Edison and Sar-
gent-Lund\' both hired eleven graduates.
When representatives from these com-
panies were asked why they hired so
many grads. their reasons were similiar.
Officials from both Motorola and McDon-
nell-Douglas said they hire large numbers
of grads from the University because of
its good reputation. Another reason for
hiring a large number of new grads is the
location of their plants. Relocating to St.
Louis (McDonnell-Douglas) or to the Chi-
cago area (Motorola) is easier and more
attractive for recent grads since most are
from Illinois. New employees are able to
[B Average Salary per Month
Aero-Astro E
by James O Hagan
A major aspect of the extra-curricular,
prolesslonal, and learning program ol the College
ol Engineering at the University is lound in
student chapters o( professional engineering
societies They broaden exposure to particular
fields of engineering, while providing excellent
educational and social opportunities.
American Academy of Mechanics
(AAIVI)
The study of statics, dynamics, mate-
rials science, solid mechanics, fluid dyna-
mics, and applied mathematics is the love
of this organization, l.aboratory tours, in-
dustrial and academic speakers, and the
improvement of student-faculty relations
are common activities. Membership is
open to anyone interested in mechanics.
Those interested should call Kav Wilson
at 367-6148.
American Institute of Chemical En-
gineering (AlChE)
.AlChH is a society for chemical en-
gineers which offers monthly meetings
with spciikers from employers and schools
plus a \ariety of social events. By provid-
ing its members with information on che-
mical engineering academically as well in-
dustrially, AIChE can be a major help to
students in Chemical Engineering. Call
Mark White at 352-5864 for more in-
fonnation.
American Institute of Industrial
Engineers (AIIE)
AUb. is a professional society for
industnal engineering students, geared
toward informing students about the
industrial engineering field and the
opportunities it holds. Guest speakers at
monthly meetings help to achieve this
goal, while fireside chats and picnics help
promote student-faculty interaction.
Potential members should call Rich Dlesk
at 328-7046.
American Nuclear Society (ANS)
The national organization of ANS
offers many opportunities to LIniversity
students b\ allowing contact with all tech-
nical and industrial facets of the nuclear
community. A national newsletter, scho-
Engineering
Family Album
larships, a placement center, and a career
guide also aid members in achieving their
career goals. The local .ANS chapter adds
to these opportunities with social actisities
ranging from a fall picnic to sport teams
and racquetball tournaments. Interested
students should call Javier Sanchez at
356-7624.
American Society of Agricultural
Engineers (ASAE)
ASAE provides opportunities for
learning and experience in agricultural en-
gineering. Society member Joe Lehman
explains, "It's a professional society. We
help develop leadership among the mem-
bers, and give them a chance to get in-
volved in philanthropic acts."" Numerous
social events, field trips, and lecmres have
made this one of the top 3 student ASAE
societies in the nation for 12 of the past
15 years. For information call Jeff Kates
at 384-6342.
American Society of Civil En-
gineers (ASCE)
To increase the students" awareness
of the civil engineering profession, and to
increase their opportunity to meet others
in the field are the purposes of ASCE.
Monthly meetings, social get-togethers,
service projects, professor directed semi-
nars, and national concrete canoe races
keep members busy throughout the year.
Stop by 308 Engineering Hall for further
information.
Associated General Contractors
(AGC)
Field trips to sites under construc-
tion, industrial speakers, and community
service projects help the members of AGC
become acquainted with various aspects of
the construction industry. This society
gives students a better understanding of
theories and teachings studied in engineer-
ing or architecture curricula, and a more
detailed look at industrial construction
techniques. If interested in joining, call
Chuck Stenzel at 356-7461'
Association for Computing Machin-
ery (ACM)
The official student organization for
all computer science students. ACM in-
Nearly all engineering societies have exhibits at
Open House. Here, a student puts the final
touches to his project.
eludes graduate and undergraduate sai-
dents, as well as faculty members. At reg-
ular meetings, guest speakers lecture on
topics ranging from new technologies and
research in computer science to campus
computing facilities. All interested stu-
dents should see Larry Newman in 222
DCL.
Association of Minority Students in
Engineering (AMSiE)
"All minority students in engineering
are automatically members (of AMSiE),"'
explains Vice-President Michelle Bridges,
it"s just up to them if they want to be-
come active. Activities are many and
varied for minority students. We have
speakers from IBM, the CIA, Kodak, and
Illinois Bell come and talk about job
opportunities. We sponsor many social
events, and participate in Engineering
Council," explained Bridges. Interested
minoriU' smdents should call John Hill at
337-6062.
Illinois Society of General En-
gineers (ISGE)
I
ISGE. a professional and academic
organization, continuously encourages stu-
dent interaction with professors and other
students. A monthly "Meet the Prof"
meeting where a professor shares his in-
terests and experiences with students helps
achieve this goal, as does a myriad of
other social events. ISGE also invites
speakers from industry and \arious en-
gineering fields to share their experiences
with students.
Institute of Electrical and Electro-
nics Engineers (IEEE)
University of Illinois student chapter
of IEEE is one of the largest branches of
IEEE in the country with nearly 600
members. IEEE sponsors a lab equipment
seminar and a computer explanation dis-
play at EOH for the benefit of all sUi-
dents. For members, everything from for-
mal dinners to sports activities are spon-
sored bv the society. Interested students
should call Ray PriU at 384-2080.
Institute of Transportation En-
gineers (ITE)
ITE is an organization consisting of
members interested in various areas of
transportation, including everything from
research to design to economics to con-
sultation. Field trips to airports and transit
systems provide further exposure to the
important field of transportation. In-
terested persons should call Jeanette Hair
at 351-9246.
Metallurgical Society (UIMS)
The University extension of the
American Institute of Mining. Metallurgy,
and Petroleum Engineers sponsors a de-
partment pig roast, volleyball and football
tournaments, and several plant trips to
help students meet others and learn more
about their diverse field. Interested sUi-
dents should contact Tom Little.
Physics Society
E\ery aspect of engineering has a re-
lationship to physics, and the Physics
Society exists to acquaint interested f)eople
with areas such as low temperauire phy-
sics, high energy ph>sics. astrophysics
and biophysics through trips to Fermi
Accelerator Labs. Argonne. Bell Labs,
and the Danville Radio Telescope. Phy-
sics students wanting to join the sociers'
should call John McCown at 384-4261".
Society of Cooperative Engineers
(COOPS)
To publicize the work study coopera-
tive program of the College of Engineer-
ing and to give aid to present and future
co-op students during their enrollment in
the cooperative program is the purpose of
the Society of Cooperative Engineers. Pre-
sentation of a mock inter\iew. publication
of a survival program for co-op sUidents.
and a variety of social programs are spon-
sored by the society each year, allowing
students to gain valuable experience in
leadership, working and socializing with
others, and communication skills. In-
terested students should contact Jeff
Donofiio at 332-4229.
Society of Women Engineers
(SWE)
Through monihh' meetings, confer-
ences, banquets, plant trips, social func-
tions, a resume book, and newsletters.
SWE informs and encourages women in-
terested in engineering. A professional,
non-profit, educational service organiza-
tion of student and graduate engineers.
SWE has 150 student sections nationwide.
Further infoiTnation can be obtained in
300 Engineering Hall or by calling presi-
dent Patty Feit at 332-4399.
Student Branch of the American
Ceramic Society (SBACS)
SBACS hosts several events each
year to inform its members and the public
about the profession of ceramic engineer-
ing. Guest speakers from ceramic industn,'
and research are feanired in monthlN'
meetings. Engineering Open House dis-
plays are presented, and social events and
sport teams are organized. A yearbook of
University ceramics students is also put
together bv the group. Call Eugene Ylo at
33^1733 to join SBACS.
Tau Beta Pi
Tau Beta Pi is a national engineering
honor society open to engineering students
display ing optimum scholastic ability and
outstanding character. Each year Tau Beta
Pi conducts several major programs to
help all engineering students learn more
about their curriculum and their commun-
ity. TBITs Robbie Rubik. a robot who
solves Rubik" s Cube was unveiled at
EOH 1982 made headlines woridwide. In-
terested students should call Kurt Vanden
at 337-7511.
Technograph
Technograph has been reporting on
the engineering campus and modem tech-
nology since 1885. The student magazine
is published five times a year, by the Illi-
nois Publishing Company, which also
owns the Daily Illini. WPGU radio, and
Illio yearbook. Technograph is organized
by engineering students who provide all
writing, photography, editing, advertising,
and production. The Engineering College
Magazines Associated, composed of over
70 member magazines, has chosen Tech-
nograph as the best all-around magazine
in 3 of the last 4 years. Distribution is
free to all engineering students and facul-
ty, as well as to all Illinois high schools.
To join, fill out an application at the IPC
office, comer of John and Wright streets,
in the basement of Illini Hall, or call the
office at 333-3558.
by Larry Mallak
Athletic Optimization
Pete McGinnis and Kevin Campbell are combining
physical education and engineering to improve
athletic performance. Soon their efforts wfill add
the personal computer to the conventional train-
ing equipment.
Physical education (PE) as an
academic curriculum is not limited to the
basic classes taken to fill in one's sche-
dule and take in one's waistline. Two
gentlemen from the University' have
proven this in their separate, but related.
analyses of sports activities using rigorous
models. Kevin Campbell, now director of
the biomechanics laboratory in the Depart-
ment of Exercise Science at the University
of Massachusetts at Amherst, started w ith
getting his bachelor's degree in physical
education at Penn State in 1976. He then
entered the master's program in PE here
at the UniversitN' and soon will be granted
his doctorate. Campbell's research was
based on developing an optimal control
model of human movement, as applied to
the golf swing.
Pete McGinnis. now holding a joint
appointment with the University of Ore-
gon and a privately-owned biomechanic
research company, BioDynamics. is an
engineer by degree, having entered the
doctorate program here in 1978 after
spending two years working as a structu-
ral engineer. However, his PhD was not
in engineering: McGinnis also earned his
doctorate in physical education. His
choice to receive his physical degree
evolved from his status as a professional
pole vaulter. combined with his stmctural
engineering background.
Many engineers have analyzed struc-
tures of all sorts, but the structure of the
human body has become increasingly
popular in research. On the PE side, hu-
man motion had been described and
analyzed, but not in such detail as would
be characteristic of an engineering analy-
sis. The common method of training has
been to tllm worid class athletes, or "elite
athletes." as Olympic trainers refer to
them. Then, the athlete trainee carefully
studies the moxements of the elite athlete
for the purpose of learning how to adapt
his movements to match those of the elite
athlete, in hopes of achieving greater suc-
cess.
This method does not account for the
differences in the physical structures of
the athletes. What is needed is a model of
the sport where the physical parameters of
the athlete are considered and optimal
movements are provided. The thrust of
Campbell and McGinnis' research is that
the athlete's movements should be mod-
ified to suit individual physical variables
and not to match those of proven athletes.
FYofessor Larr}' Bergman of the
Theoretical and Applied Mechanics
(TAM) department remembers being
approached by Campbell and McGinnis.
"The duo asked Bergman what would be
needed to develop their models. He gave
them a list of various statics, dynamics,
and advanced dynamics courses.
The two PE doctoral candidates left
the professor's office. Bergman, thinking
he had cooled the jets of two dreamy
minds, soon saw McGinnis' face in his
advanced dynamics class. He now real-
ized the serious pursuits of the two. and
took McGinnis as one of his students.
Campbell went to work on his golf swing,
under Professor Robin Reid of the ME
department.
Modeling the Golf Swing
Campbell modeled the golf swing
with three goals in mind: I )the ball would
travel 250 yards, 2)clubhead velocity
10
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ttiree link model at
address, at initiation of
downswing, at mid
downswing, at impact;
plane of motion of
model, (graphics by
Steve Lustig)
would be maximized, and 3)the mechanic-
al work done by the system would be a
minimum. Optimal control theory is used
to develop the model. In his thesis.
Campbell states that the objective of
optimal control theory is "to determine
the control (or input) signals that will
cause a process to satisfy the physical
constraints on the system and at the same
time minimize (or maximize) some per-
formance criterion."
The golf swing has been U-aditionally
analyzed using a rigid two-link model,
with the arm and shoulder forming one
link and the club forming the other. In
Campbell's three-link model, the upper
body forms the first link, the left arm
forms the second, and the club forms the
third link. The right arm is not included
as a link since it is not used to power the
golf swing; modem golf theory states that
it merely guides the club. In the analysis,
forces exerted by the right arm are consi-
dered as external forces to the left arm.
The model assumes that the club motion
m
lies in a plane, which is approximately
correct in real life.
The first step in the model is to write
force equations for the three-link model.
Films of golfers are then used to deter-
mine displacement and time data. The dis-
placement as a function of time is inte-
grated once to calculate the velocities, and
integrated once again to find the accelera-
tions. Torques may now be computed for
each joint of the model, and the result is
called a torque history.
The key to finding the characteristics
of the optimal golf swing is to vary the
torque histories. However, there are an in-
finite combination of torque histories
available. Torques must be constrained to
the human capabilities. Solutions lying
outside the realm of human potential are
not acceptable, but can result if constraints
are not defined. A computer search utiliz-
ing the first order gradient method of cal-
culus finds the optimal combination of
torques from the constrained set.
Before Campbell added constraints,
the optimal clubhead velocity was infinite,
and theoretically shattered the golfer's
wrist. The path of the clubhead had to be
constrained since optimal solutions were
being obtained which required the club to
dig through the ground before hitting the
ball. One does not need to know the
game of golf to realize that this is a waste
of energy.
Measuring the torques is accom-
plished through the Cybex machine,
which is commonly found in athletic
training facilities. For a predetermined
velocity, the Cybex will provide position,
torque, and velocities of links. Multiple
regression is used to get force equations
and to predict maximum torque as a func-
tion of position and velocity. The position
of the joint and the velocity will deter-
mine the maximum torque at the joint.
Maximum tension in the muscle is depen-
dent on the length of the muscle fibers
and their rate of contraction.
Muscle tension was assumed con-
stant throughout the experiment, since
only one subject was used because of
funding policies. High demand of compu-
ter time and its expense were the reasons
for denying Campbell more subjects. A
common run of his model on the Cyber
175 took 1800 sec of CPU time. In com-
parison, a typical FORTRAN program
continued on page 14
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['oniiiil iiaalciis as well as nalLiial
t'orcsls of Allomm I'aik arc the pcrlOLt
scttins: lor Robert Allcrton's Intcmalional
collection of statues. Allerton donated his
niansii)n and 1500 acres of park land to
the Universit) in 1947. along with 3700
acres of fami land. v\hose income sLip-
ports the park. Robert Allerton's son.
John Greg Allerton. a Universit>' graduate
in architecture, designed many of the gar-
dens which toda\ provide a perfect retreat
[or L'ni\ersit\ students and area residents.
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written for a CS 101 class generally takes
between .1 and 1.0 sec.
Using regular golf techniques, the
test subject dane the ball 250 yards with
a clubhead velocity of 69.2 meters sec
and total mechanical work of 44 1 new ton-
meters.. Using derived optimal techniques
the ball was driven 366 yards with a club-
head velocity between 52 and 55 meters/
sec and total mechanical work of 357
new ton-meters. Therefore, it now took
less energy to drive the ball further. .Mo-
tion initiation occurred at the upper seg-
ment of the body for ma.\imuni transfer of
energy from the human link mechanism to
the ball. A computer simulation of the
model yielded almost perfect transfer of
energy through the link mechanism.
Campbell's results also show that for
maximum energy transfer, all links should
be stationan.' at impact except for the
club. Experimental data showed that 90%
of the system energy was from the torques
produced at the wrist.
Modeling the Pole Vault
The mcxleling of pole vaulting is
based on the assumption that the human is
a rigid body. When related to the flexibile
nature of the pole, this seems to be a vi-
able assumption. Eiquations of motion are
written for each joint used in the analysis.
which involve most of the body. Unlike
Campbell. McGinnis has many more than
three links. Shoulders, elbows, knees,
ankles, pielvis and more are incorporated
into his model, making it a very complex
and difficult problem.
Armed with these equations of mo-
tion, the high-speed cameras are packed
and taken to national competitions involv-
ing record-holding pole vaulters. McGin-
nis did this most recently at the Mobil/
T.^C Championship held in June. 1983.
where Jeff Buckingham. Billy Olson.
Mike Tully. and Earl Bell were filmed.
The films were then digitized back in
the lab, to get velocity and acceleration at
CN'cn,' joint. These quantities were substi-
tuted into the equations of motion and the
torques at the joints could then be com-
puted. To verify the model, the vault was
reconstructed using a finite element model
to account for the pole deformation. De-
rived torques are used and the expected
height of the vault is calculated. The
accuracv of the model is measured by
comparing the calculated height to the
actual height.
Now. it is possible to alter the input
paramters, such as approach velocity or
angle of pole plant, and calculate the ex-
pected vault height. As a result, small
changes in the vaulter's style might give
another inch of height.
Application of this model requires
that one know the torques available at
each joint in the athlete. Here also, the
Cybex is used to measure the torques in
the joints, and these values are then used
with approach velocity, angle of plant,
and other data to predict the vault height.
Present Plans
Both Campbell and McGinnis serve
on the U.S. Olympic Committee's Elite
Athlete Project, volunteering their time
and research to advise athletes on impro-
ving their performance. Says McGinnis,
"Telling a world (pole vault) record hol-
der such as Billy Olson that he's got room
for improvement is a tough game." Hold-
ing a world record is little incentive to be
worrying about improving one's perform-
ance.
The beauty of these models lay in
the fact that one need not risk experi-
mentation in new techniques while in
competition. The model has been de-
veloped in such detail that the athletes can
be reasonably sure that recommended
changes will result in better performance.
Future Plans
Campbell and McGitmis each have
compiled a program to predict optimal
solutions to their respective problems.
These models ma} now be used as train-
ing tools to speed the learning of the best
moves. Instead of trial-and-error, the
answer is known beforehand. Prosthetics
will benefit from this research in that reci-
pients of artificial limbs can be trained
how to use the limb with the least amount
of effort. Proper lifting techniques in the
industrial setting can be readily synthe-
sized using the biomechanic models.
Revisions and Refinements
The models discussed provide analy-
sis in minute detail, but the degree of
accuracy in human posture, coupled with
the high cost of computer time needed for
the lengthy, recursive calculations leads to
the demand for a program which can be
run on a microcomputer. Both gentlemen
are currently developing simplified ver-
sions which will yield solutions close to
optimal, yet can be run on easily accessi-
ble and relatively inexpensive personal
computers.
Besides simplifying, Campbell
wishes to further develop his model by
taking into account the intricate nature of
muscles. Presentation of results will be
studied to determine which infomiation
will aid in rapid learning.
The application of engineering tech-
niques to the human physique is not new.
However, the simulations described in this
article are on the forefront of athletic
training technology. No longer will
athletes mimic actions of the pros; they
will be able to have their own physical
characteristics analyzed for peak perform-
ance. Pete McGinnis and Kevin Campbell
have determined that the future of athletic
prowess is a whole new game.B
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Charter Fellows Honored
The American Society for Engineer-
ing Education has named three University
faculty members, Daniel C. Drucker,
Ross J. Martin, and William L. Everitt.
as charter fellows. Illinois was the only
institution to have more than one member
among the 49 honored nationwide.
Drucker is dean of the college and
immediate past president of ASEE; Martin
is associate dean of the college and direc-
tor of the Engineering Experiment Station;
and Everitt is dean emeritus of the college
and president of ASEE in 1956 and 1957.
The honor is conferred by the ASEE
board of directors based on nominations
by one or more members of the society.
The ASEE established the distinction to
recognize a greater number if its dedicated
active members.
Shuttle Carried Ul Momentos
The world's smallest holes traveled
into the boundless domain of outer space.
On the August 30 mission of the
space shuttle Challenger, astronaut Dale
A. Gardner carried specimens containing
the world's smallest permanent holes, dril-
led by University scientists using a tiny
electron beam. Gardner, a lieutenant com-
mander in the Navy, is a 1970 graduate
of the University. He is a mission special-
ist assigned to perform a variety of duties
on the shuttle.
The alumina specimens, two of the
three items Gardner carried as momentos
of his years as an engineering physics stu-
dent at the University, included the words
"USA" and "Tllinois,'" also drilled by
the beam.
The third item was a small rod of the
superconducting material niobium, chosen
to symbolize the research at the University
on superconductivity led by physics and
electrical engineering professor John Bar-
deen. The niobium rod is part of a system
that monitors the accelerator during opera-
tion. The one Gardner carried was made
for the University's accelerator.
Gardner called the University early
this summer and asked for momentos to
take along on the Challenger mission.
They were sent in July to the Johnson
Space Center, Houston, to be packaged
for the flight.
The two alumina films carried by
Gardner were mounted on copper grids,
each about '/» inch in diameter. The holes
drilled into them are so small that if one
were drilled into a penny and the penny
expanded so the hole became 1 inch in di-
ameter, the coin would stretch nearly 160
miles across. The niobium rod was made
for use as a probe in the University's su-
perconduccting linear accelerator. It mea-
sures about 1/16 inch in diameter and ab-
out 1 v^j inches long.
New Director Named
Professor Robert J. Mosborg has
been appointed director of placement and
an assistant dean in the College of En-
gineering. A member of the civil en-
gineering faculty since 1949. Mosborg
will assume the placement duties of Assis-
tant Dean David A. Opperman. Opper-
man has been named the coordinator of
cooperative education.
"I'm not a miracle worker or a
magician. Right now the economy is
down and the number of employers com-
ing to campus is less than it has been in
many years. Coupled with the fact that
the number of undergraduate students is at
a historical high, it's a very competitive
situation as far as students are con-
cerned." Nevertheless, Mosborg is opti-
mistic and expects this year's job market
to be more favorable than last year's
market.
Drucker Honored Again
Daniel C. Drucker, deiin of the Col-
lege of Engineering, won the William
Prager Medal of the Society of Engineer-
ing Science.
Drucker is the first recipient of the
medal, awarded by the society for "out-
standing research contributions in the
mechanics of solids."
A member of the National Academy
of Engineering and the American
Academy of Arts and Sciences, Drucker
joined the University as dean in 1968. He
is president of the International Union of
Theoretical and Applied Mechanics, and a
former president of the American Society
of Mechanical Engineers, American Soci-
ety for Engineering Education, Society of
Experimental Stress Analysis and Amer-
ican Academy of Mechanics.
IBM for UIUC
The grant of a state-of-the-art Inter-
national Business Machines Corporation
computer system is a major boost to the
University's College of Engineering, offi-
cials say. IBM officials announced this
summer that Illinois is one of twenty uni-
versities selected to receive a gift of an
IBM 4341 computer system. The compu-
ter system includes a computer-aided de-
sign/computer-aided manufacturing (CAD/
CAM) system that will enable engineering
students to learn first-hand about the latest
technology in manufacturing systems.
"The addition of the IBM 4341
CAD/CAM system is a major boost to the
college." said Jerry S. Dobrovolny, head
of the General Engineering department.
"It will be used primarily for teaching but
will also have research applications."
James O'Hagan
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by Kevin Wenzel The Freshman Tutorial
It's easy to get caught
up in the excitement of
your first year at one
of tfie finest tecli
sctiools in tfie country.
Ttiere are secrets,
fiowever. Ifiat only up-
perclassmen know
flow to use.
Thi3 brew has a
tantalizing effect on
rne also, sir. —In fact,
study.
So you've arrived on campus. Most
freshmen arrive on campus with incredible
delusions of grandeur. They forsee four
years of major parties, a few homework
sets, plenty of panty (or jock) raids, and
all the good times one can physicall\' en-
dure, which culminates in graduation to a
good job with an absurdl\ high salan
.
The two major goals of students are pm-
tying and graduating. Since the fomier
preceeds the latter, and therefore the latter
follows the former, one must clearK party
before graduating. Howe\er. these objec-
tives can be land often are) mutualK e.\-
clusive. The first wxird to learn is modera-
tion. Can you say that.' It is a little diffi-
cult, but learn it. Moderation is pailying
to the point w here you can just barely
graduate.
Upon graduation, the great job
search begins. The inain tool used in this
search is the resume. The resume levels
personalities and puts all unemployed en-
gineers on an equally low plane. What
does it take for a good resume? Three
things are required: good academic per-
formance, work experience, and extracur-
ricular activities.
Good grades are not the easiest thing
in the world to accomplish, though. Re-
member the College of Engineering
admissions requirements are stiff; competi-
tion here is accordingly nasty. Forget the
fact that most people here are relatively
intelligent: students" minds must be
pushed, pulled, or folded in order to
squeeze into the famous bell-shaped
curve. Of course, you could eliminate the
smartest people in all your classes, but
working for the state throughout the dura-
tion of )our lifetime is not appealing.
There are man\ other ways to get good
grades.
One way is sheer hard work, but
since nobod\ wants to do homework on
Friday or Saturday nights (a sin in most
student handbooks), one must search for (
other alternatives. The biggest asset at the
University is people. Get to know your
peers, teaching assistants, professors, and
a dean or two. Peers come in handy, be-
cause if they've taken a class, they usual-
is have old homework solutions. Don't
worry about learning the material because
friends usually have old tests too. and
tests don't change much. Teaching assis-
tants come in handy since they usually
like to drink beer. For only a few dollars
a student can learn the answer to any im-
pending quiz question. Get friendly with
professors, friendly enough to know
where they keep their keys to the office.
Professors usually write the tests, and
having a copy before you t;ike it never
hurts.
A real killer when it comes to grades
is a lousy teacher, be they a graduate stu-
dent or full-fledged professor. If there is
any hint that the teacher standing at the
front of the room is bonng. inept, or just
doesn't speak English, get out! It's not
that difficult to change sections. Speaking
of changing sections, advanced enrollment
is a waste of your time. The chances are
very good that the schedule the computer
spits out is miles from that requested. The
easiest way to fix this is to attend the
classes on the requested schedule. After a
couple of days, go to the department
office and switch sections. Bingo, you're
back to the original ideal schedule. If you
have a bad teacher for a required course
16
Um,Id like to \
5et a game I
^sign-on. /
in your major with only one section, the
only answer is to switch sections.
Wortc experience is the second most
important thing on the resume. The prob-
lem is that students are here to learn how
to do the jobs they want to have. Who
wants to hire a plebian freshman engineer-
ing student? Nobody but McDonald's, of
course. No problem, the creative person
can relate even the most remedial job to
engineering. For example, the old vita
could read. "McDonald's, summer 198.^,
detennining the mean flight time for a
flipped burger.
'
' This tactic should only
be used in desperation. There are com-
panies looking to brainwash freshmen
early: the best place to find out about
them is in the Engineering Placement
Ofice. 109 Engineering Hall.
Next in importance after work is ex-
tracurricular activities. This campus is full
of diverse organizations whose names you
can put on your resume. For example,
one of the best outlets for the creative en-
gineering student is Illinois Technograph,
m
a student-run engineering magazine which
looks something like the one you are
reading now. There are lots of other en-
gineering organizations (see Engineering
Family Album, this issue), but they're not
important. One of the worst things to do
is limit involvement to engineering
societies only. Recruiters look not only
for interest in your chosen career, but also
for marked leadership skills. A good way
to show this is to start your own organiza-
tion; all it takes are three officers, a facul-
ty advisor, and a registration filed with
the office of student organizations in the
Student Services Building.
There is a lot more to school then
the resume: occasionally one must kick
back and relax. The best time to let go of
reality is on weekends. During extremely
busy weeks, Wednesday isn't bad. or
whenever the bars have good specials.
Bars offer the best place on campus to re-
lax. Wliere else do students converge by
the thousands to be pushed, trampled,
bombarded by music too loud to hear
themselves think, and, if lucky, regurgi-
tated upon by other students having too
much of a good thing. What could be bet-
ter.' Caution must be practiced when
choosing a bar, as some cater to particular
ethnic or sexually oriented groups. If you
do go someplace you would rather not be,
forget apprehension, just enjoy.
Another way to escape from physics,
chemistry, and math is to read. Don't
read physics, chemistry, or math: that
would be really dumb. Newspapers are
good since they are timely, sometimes
humorous, and usually tell of people in
much worse condition, so cheer up. The
Daily lllini is best for campus news, but
for real gut-wrenching, around-the-world
news read the New York Times. Novels
can then provide escape from the news.
The University has the third largest pub-
lications collection of any university in the
country, so you can find anything you
never thought about reading. The Cham-
paign and Urbana public libraries are also
continued on page 20
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ability to cu)porale within a group. A ivprcscntalive of McDon-
nell-Douglas indicated that the company v\as looking for a mix
of gixxl grades and work experience. Strong technical back-
ground and gcxid training in a student's particular specialty were
also important. Both companies indicated that they were plan-
ning to hire a large number of University grads this year.
How do these statistics compiire with those of M.S. and
Ph.D. graduates'.' Educators are often worried that those people
who become qualified to teach at the college level will be lured
away to industry by high salaries and better benefits. Placement
data may \alidate these fe;irs. Among masters graduates for
spring 1483. 42''^ became employed while 24% continued
graduate school. The rest went into militiiry service, returned
home (foreign students), or miscellaneous alternatives. No in-
formation was received from 21'5f of the grads.
The highest placed groups of employed M.S. grads are
computer scientists (719^). mechanical engineers (62%), and
electrical engineers (49%), who received an average salary of
$2362 per month. IBM, Bell Telephone Labs, and Saigent-
Lundy Engineers were among the companies who hired the most
M.S. grads. The unemployment rate among masters grads is a
scant 4% , but the civil rate is 13%^. Most of those who con-
tinued their education were engineering physics grads (82%^) and
electrical engineers (29%).
Doctorate graduates fared equally as well with an unem-
ployment rate of less than 2%f (there was no infonnation on 16%
of Ph.D. graduates). Sixty-four percent of spring Ph.D. grads
were placed. An encouraging 1(X)% of engineering mechanics
grads were hired, while 90% of electrical engineers and 71%? of
computer scientists were employed. Another 9%- received post-
doctoral appointments.
The average salaries of doctoral grads must be broken
down into three categories. The average industrial salary was
S3062 per month while the government salary average was
S2595 per month, and the average sakuy for a university nine
month teaching, research position was S2621 per month. Compu-
ter scientists received the highest average salary of $3418 per
month.
Overall, things look promising for engineers this year.
Thankfully, employment possibilities are not expected to get any
worse. This year's engineers will know a little bit more about
what to expect year by examining last year's statistics. To any
future grad: Good LucklH
from page 5
Tech Teasers Answers
1. a. No cuirent IIovks because no instmments were
turned on.
b. ll!/6!5! plus 1I(I0!)/4I6! plus ll(9l)/2!7:
plus ll!/3!8! = 3333
2. 5!/5!0! plus 5!/4!ll plus 5!/3!2! plus 5!/2!3!
plus 51/1 !4! = 31
3. Down the wall, across the floor, up a side wall, across
the ceiling, and down the end wall to Sally will mean a trip of
27 feet 2 inches for the lovesick spider.
Statement of Ownership
Illinois Technograph
Edilor-m-Chicf of \hc Illinois Ttchnoeraph is Lam Mallak. 620 E. John Si-. Champaign. IL 61820.
General Manager ol the Illini Publishing Conipan\ is E. Maver Maloney Jr.. 7CW Harmon. Urbana. iL
61S01. Business Manacer ol ihe Illinois Tcthnograph is Raymond Highlovier III. 620 E. John Si.. Cham-
paign. IL 61820
The Illini Publishing Coinpanv is a nol-for-profil organizalion eslablishcd in the Slate of Illinois in
1911
Average number of eopies of eaeh is
rate: S5.00. Paid cireulaton through deaki
months: 1085, Free disunbution precedini:
distribution preceding 12 months: 4.^00 I
4400- No paid circulation through! dealers
at ihe Engineenng campus of the Universi
niine date: 4100 Actual number of office
Illinois r
made above by me are correct and complete: E. Mayer Maloney. Jr.. Publisher,
eccding 12 months: 4400, Annual subscnption
'Ik \\cragc mail subscriptions preceding 12
\,i topics distnhuicd 10 neus agents Total
. 1 !i^ 12 nionihs llHl Total a\erage distribution:
i... ,\pnl mail subscnption: 1088, Free distribution
rest to filing dale: 2912. Total distribution nearest
1 filing dale: 100. 1 certify that the stalemenLs
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FACTS
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Bring Out Your Best...
t
That's our philosophy at Anheuser-Busch,
and that's the opportunity were offering you
in terms of a meaningful and rewarding
career to look forward to. Bringing out the
best in our people demands creative man-
agement, well-defined career objectives,
reasons to succeed, and tangible rewards
for doing so. Some call it winning. We call it
tradition, if you're working towards your
B.SME, BS-EE. or BSIE and you'd like
And You'll
Come Out
A Winner.
the opportunity to bring out your best, con-
sider the fast track challenges within our
Central Engineering Department and Cor-
porate Management Training Program
Find out how you can bring out your
best at Anheuser-Busch by speaking with
our recruiters when they come to your cam-
pus. To reserve your personal interview
time, sign up at the campus Placement
Office We'll take you further Faster.
An Equal Opportunity Employer M/F ANHEUSER-BUSCH COMPANIES
St. Louis, Missouri
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good resources. The\' ;ire otf-ciimpus.
have no stacks in which to get lost, and
even lend popular records tor a dime per
week. The Browsing Room, located on
the first floor of the Union, (iffcrs another
escape tor between-class reading. If you
time it right, you'll nc\er lia\c to open a
text book again.
A good way to relax is "gaming.""
Gaming is playing games on PLATO, the
educational computer system. To play,
you must sign up with the operators in
Room l(0 CERl.. There are also games
on the CYBER computer. For a tree stu-
dent sign-on, go to 1208 W. Springfield
(U); then ask a computer science major
how to get the games file. For students
with computer phobia, there are plenty of
video games scattered about campus to eat
quiirters and absorb brain cells.
The sports scene at the University is
just as diverse. Students can participate in
any sport from basketball to water polo
through the Intramural Sports program nin
by the Division of Campus Recreation.
See the people in 172 Intramural Physical
Education (IMPE) Building for more in-
formation. The mini Union also offers
bowling and billiards in the basement.
Bowling provides a great substiuite for
going to class. Billiards is a great lun-
chtime activity, because then one can
meet a lot of math professors, who could
come in handy later. These games also
take a lot less concentration than sitting in
lectures.
Armchair coaches and cheerleaders
also have plenty of opportunity here. Of
course there are the big draws, viirsity
football in the fall, and basketball in the
spring. Everyone should also know about
the less renowned sports such as lacrosse,
soccer, and women"s volleyball. And
watch iHit for javelins Hying at the north
end of the stadium.
A spectator sport with no fixed sche-
dule occurs several times every week right
on the Quad. Carrying the "Word of
God."" people appear with names like Jed
or Max to save us from our sins. The
arguments erupting between these
evangelists and the students provide prime
entertainment. On the mellower side there
are tlie Hare Krishnas (Hare Krishna.
Hare Krishna. Krishna Krishna. Hare
Hare. . . ), who play good music.
In order to take advantage of all
these activities, one must be able to trans-
port his body from one point to another.
Walking is by far the most popular means
of transportation. Ambulating across the
Quad on a nice day produces certain feel-
ings of euphoria. That may be from the
strange smoke floating over that circle of
people. However, walking is slow. The
best way to alleviate this problem is to
find shortcuts. For instance, few students
ever discover the tunnels between Chem
Annex and Noyes Lab, or from Huff
Gym to the Armory. The second most
popular transport mode is by bicycle.
Bikes are faster but more dangerous,
especially for pedestrians and other little
animals walking in front of bikes.
Seriously, there are about 10,000 people
riding around like maniacs on bicycles, so
follow these two rules: register your bike
with the University Police, and ride on
the bike paths. If you do hit something,
make sure it is dead so it cannot report
you. Automobiles provide another form of
transportation for longer hauls and trips to
the grocery store, laundromat, etc. The
Champaign-Urbana Mass Transit District
will carry you all over town for only 50
cents: it"s a good deal. Just remember,
you" 11 probably get where you are going
sometime.
Presumably smdents have chosen
their dwelline for the ve;ir, but there is al-
ways the future to consider. The domis
are probably the best deal. Lots ot money
will buy you a furnished closet, a com-
munity bathroom reeking from weekend
activities, and a meal ticket straight to in- >
digestion. There is hope. You can gain |
exemptions from the housing requirement
for religious, ethical (conscientious objec-
tor to dorni status), or academic reasons
by going to the housing office with an ex-
planation and a note from Mom. Fraterni-
ties and sororities provide more private
communal living.
For a little more money, an apart-
ment can be had. The resident of an
apartment can also more easily live on
marshmallow ripple ice cream if he is so
inclined. However, one must be wary of
unsavory landlords. One should never
lease from his professor, as by the end of
the year you will both hate each other,
which is not good for grades, and insures
kissing your damage deposit bye bye.
Consult the Tenant Union on the second
floor of the lUini Union before renting
anything. The best living would be in a
tent on the Quad, but since the University
Police will evict you forcefully, don't try
it.
Once you choose a place to live, it is
time to leave. The University offers sever-
al programs for studying out of the coun-
try. When you get tired of school here
and want to go to Europe for a while, talk
to the people in Room 3024 Foreign Lan-
guages Building for details on the best
way to do it.
As a final bit of advice, remember
that engineers are the brunt of copious
jokes and insults. Don"t support them by
wearing a calculator on your belt or a T-
square sticking out of your backpack.
There are lockers in the basement of the
Union to keep those in until they are
needed.!
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Hot Stuff
Westinghouse Electric Corporation
has opened a new facility to develop "su-
perhot"" plasma torch systems for a wide
\ariety of future industrial applications.
These plasma torches can generate ex-
tremely high temperatures by passing
compressed gases through a high-power
rotating electric arc. This technology can
be applied to many processes that now
use fossil fuel.
The plasma torch needs only electric-
ity to produce working temperatures up to
lO.OOOT. By comparison, normal com-
bustion processes using fossil fuels
achieve temperatures no higher than
360O°F.
The patented torch is a small device
containing electrodes and a cylindrical
nozzle from which the glowing gas exits.
An electric arc rotates within the torch at
high speeds. A pressurized process gas
—
virtually any gas—is infected between the
arc electrodes, creating the ultrahot io-
nized gas, or plasma. Through this 75 to
90 percent efficient system, process
temperatures can be readily controlled by
varying the arc current.
The near-term potential for plasma
systems. Baker explained, is in Canada.
Brazil and other countries that have abun-
dant, inexpensive hydroelectric power and
want to develop highly efficient metal and
chemical industries. Later, as the cost of
fossil fuels such as coke continues to in-
crease in relation to the cost of electricity,
it will become economical to retrofit plas-
ma systems to existing conventional iron
and steelmaking facilities. Conversions
can be readily carried out as soon as high
enerev cost ratios warrant them.
^With a capability of 20.000 kilo-
watts, the Westinghouse Plasma Center
may become the world's most powerful
industrial plasma facility. It is available to
fimis that are interested in testing, de-
\ eloping, and evaluating processes using
ultrahigh temperatures. It has two torch
test stations and four thyristor controlled
William Junk, an electronics technician at Wes-
tinghouse's new Plasma Center near Pittsburgh,
peers through a welding eye shield to watch the
test firing of a 10,000 F plasma.
DC power supplies, rated 5000 kilowatts
each, that can be placed in parallel or in
series to total 20,000 kilowatts.
What's Up Dock?
The S700 million Louisiana Offshore
Oil Port (LOOP) in the Gulf of Mexico is
the first major U.S. facility designed to
handle super oil tankers. The LOOP, re-
cently completed after nine years of con-
struction, consists of a marine terminal
with platforms and single point mooring
buoys, a large diameter pipeline for hang-
ing the oil to shore, and an on-shore oil
storage facility capable of holding up to
30 million ban-els.
LOOP is an exceptional constmction
project not only due to sheer size, but
also its location. Over 18 miles off the
coast of Louisiana, it is constructed in v\a-
ter up to 115 feet deep, making it capable
of handling the largest deep draft super-
tankers afioat.
Its location also offers the U.S. con-
siderable economic benefits since LOOP
can be easily connected to a pipeline sys-
tem serving 30% of the nation's refining
capacity in Louisiana, the Midwest, and
as far into the Northeast as New York.
Handling up to 1.4 million barrels daily.
it is a major boost to the effort to increase
America's oil supplies.
As an engineering accomplishment.
LOOP has many outstanding features. The
marine temiinal has platforms able to
withstand greater wind and wave forces
than nomially considered in designs of
off-shore platforms: mooring buoys are
large enough to handle crude oil tankers
up to 700,000 deadweight tons, pipelines
and pumps can unload oil at rates up to
100,000 barrels per hour, and storage
caverns are perfectly engineered to handle
the enormous flow rate. In addition, the
use of mini-computers gives personnel
greater control over maintenance and op-
erations.
Exceptional planning was also
needed. Many of the structures and
machinery used in construction were
assembled at numerous facilities around
the world and then brought to the job site,
fitted together, and put in operation.
A Rosy World
Tektronix has come to the rescue of
weary, bloodshot eyes due to long hours
in front of an oscilloscope. CAD system.
or VDT. At last, a solution better than
eyedrops. Called a tt switch, the device
fits over a monochromate (one-color)
CRT and converts it to a red, green, and
yellow display.
The CRT is made with a single
phosphor applied in a continuous coating,
as in most monochrome tubes. The major
difference in the CRT is in the selection
and mixing of an innovative phosphor that
emits light in both the green and the red
portions of the visible spectrum.
The TT switch has proven to be more
rugged, more precise, and no more expen-
sive than that which the current shadow
mask CRT's use to provide a splash of
color on similar devices. Tektronix's re-
search group is still pushing the present
limits of the tt switch for a three color de-
vice that will bring full color operation.
James O'Hagan
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The Most SophisticatedTraining Ground
ForNudearEngineering
-wm IsntOnThe Ground.
It's on a Navy ship.
The Navy has more
than 1,900 reactor-years
of nuclear power experi-
ence—more than anyone
else in America. The ,-*9^
Navy has the most
sophisticated nuclear
equipment in the world.
And the Navy operates
over half of the nuclear reactors in America.
With a nuclear program like that, you
know the Navy also offers the most
comprehensive and sophisticated nuclear
training.
Every officer in the Nuclear
Navy completes a full year of graduate level
technical training. Outside the Navy, this
kind of program would cost you thousands.
In the Navy, you're paid while you learn.
Then, as a nuclear-trained officer, you
supervise highly trained . . . _^
personnel in the opera-
tion of the most advanced
nuclear propulsion plants
ever developed. You get
a level of technical and
management experience
unequalled anywhere else.
You get important
responsibilities and you
NAVY OPPORTUNITY V
INFORMATION CENTER
P.O. Box 5000, Clifton, NJ 07015
Please send me more information about becom-
ing an officer in the Nuclear Navy. (0N)
Address
City State
Age t College/University.
* get them fast. Because
in the Navy, as your
knowledge grows, so do
your responsibiUties.
Today's Nuclear
Navy is one of the most
challenging and reward-
ing career choices a man
can make. And that
choice can pay off while
you're still in school. QuaUfied juniors and
seniors earn approximately $l,000/month
while they finish school.
As a nuclear-trained officer, after 4 years
with regular promotions and pay increases,
you can be earning as much as $40,500.
That's on top of a full benefits package that
includes medical and dental care, and 30
days' vacation earned each year.
As a nuclear-trained officer, you also
earn a place among this nation's most
^ ^ qualified and respected
' professionals. So, if you're
. majoring in math, engi-
neering or the physical
sciences, send in the cou-
pon. Find out more
about the most sophisti-
cated training ground for
nuclear engineering.
Today's Nuclear Navy.
4:Year in College.
AMajor/Minor
(Area Code) Best Time to Call
This IS for general recruitment information. You do not have to furnish any
of the information requested. Of course, the more we know, the more we
can help to determine the kinds of Navy positions for which you qualify
ECM 10/83
NavyOfficers GetResponsibilityFast
Tech Profiles
#
Daniel Hang graduated from the Uni-
versity of Illinois with a bachelor's degree
m Electncal Engineenng in 1941. After
working for General Electric for 5 years,
the University offered him a teaching
position, and b\ 1949 he completed his
master's degree and then became a mem-
ber of the Elecffical Engineenng faculty .
In 1970. while working for Com-
monwealth Edison. Hang helped re\ ise a
computer code used in economics. In the
summer of 1970. he and John Hughes, a
student, began working on a better code
to be used by Commonwealth Edison to
determine the economics of plutonium re-
CNciing. By 1973. the code called GE.Nl 1
resided at the Argonne Code Center.
Five years later. Hang. Hughes and
three associates fonned the corporation
HTH .Associates Inc.. with Hang as presi-
dent, to market their codes and economic
senices. The company is growing, and
should soon diversify.
.Aside from his academic and com-
mercial responsibilities. Hang ser\es as
the t'acult\ ad\isor for Tau Beta Pi. the
secretaiy of the Illinois Professional En-
gineering Exam Committee, and is a
member of both the .National Counsel of
Engineering Examiners and the Illinois
..Atomic Energy Commission.
Kevin Wciizi'l
Michael Faiman came to the United
States to work on Illiac. The early 1960's
was the exciting time of the Illiac II com-
puter, and it w as happening at the Uni-
\ersit> of Illinois. Faiman was interested
in computers and held a bachelor's degree
in math and physics from Cambridge. In
1964. he obtained his master's degree in
physics from the University, and his
Ph.D. in ph\sics in 1966. Professor Fai-
man then became an assistant professor,
being promoted to associate professor in
1971".
Since being on the Computer Science
facult\ here at the Unixersity. Professor
Faiman has pioneered the department's
first digital logic laboratory in 1971. and
the first microcomputer laborators in
1978.
Fa\onng academics o\er industnal
positions for the freedom to work as one
pleases. Professor Faiman specializes in
computer hardware, digital logic design,
microcomputers, and networking. While
overseeing six graduate students pursuing
their advanced degrees, working on his
research projects, and teaching. Professor
Faiman is an a\ id amateur photographer
and listener of classical music. He says
that tomorrow "s CS majors w ill be in
most e\ er\ field of endeavor and they
must be prepared to meet the challenges.
James Lee
Ibrahim N. Hajj came to the University
of Illinois' Electrical Engineering Depart-
ment in 1978 after ha\ ing been on the
facultv of the University of Waterloo in
Waterloo. Canada, and the Uebanese Uni-
versity in Beirut. Lebanon. He obtained
his bachelor's degree in EE from the Uni-
versity of Beirut in 1964. his master's de-
gree from the University of Mexico in
1966. and his Ph.D. from the University
of California in 1970. He was promoted
to the rank of associate professor of EE in
1982.
Professor Hajj played an active part
in the computer-aided design of VLSI
(Vers' Large Scale Integration) circuits.
These circuits are now on the magnitude
of 20.000 transistors on a single silicon
wafer. Future hopes are on the order of
500.000 transistors on the same chip.
With grants from IBM. the Joint Service
Electrical Program, and SRC. he oversees
four graduate students in their pursuit of
advanced EE degrees.
Teaching is his primary enjovment in
academics because of the independent
thinking, and freedom it offers not found
in industry . Outside the academic world.
Professor Haxi is busv with two young
sons, aged six and three, and enjoys
travelling, hiking, and camping.
James Lee
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Excitement:
The challenge you've been waiting for, hoping for, training for, is just
around the corner. You could work on the leading edge of one of our high-
performance technologies:
Creating the third gene-
ration of AMD's IMOX"
technology, the Bipolar
process that will double
circuit density and cut
delay times nearly in half.
Developing the next
modems and codecs in
AMD's WORLD-CHIP"
family that will revo-
lutionize worldwide
telecommunications.
Combining MOS and
Bipolar technologies to
create multiproduct
solutions for Local Area
Networks.
Develop new CAD re-
sources that will improve
AMD's design product-
ivity a factor of 1 over
traditional methods.
AMD chose the wave as its symbol for the excitement of the fastest advancing
technology in Integrated Circuits. We spent over 19% of annual sales, which
were in excess of $350 million in 1983, on R&D. We'll give you all the
opportunities you can handle in exchange for your talent and ideas. And the
rewards you can expect will be just as exciting.
If you crave the challenges of the fastest growing semiconductor company in the
world . .
.
Send your resume to Barbara Toothman, Manager, College Recruiting,
ADVANCED MICRO DEVICES, Dept. E, 901 Thompson Place, Sunnyvale,
CA 94086. Or call TOLL FREE (800) 538-8450 ext. 4138 outside
California, or (408) 749-41 38 inside California. An equal opportunity
employer.
Advanced
Micro
Devices
Catch the wave
© Eastman Kodak Companx. 1983
Electronics at Kodak*
Putting good diin^s
in small packages
is one ofour specialties^
Kodak
has entered
a new era.
One in which
electrical engi
neers, computer
scientists, soft-
ware engineers, and
electronic-imaging
specialists interface
to expand our considerable
expertise in a wide variety of
technologies.
Already, this blending of skills and
talents has produced the Kodak disc
camera—a camera in which integrated
circuits make the decisions, automatically
at the touch of a button, and which incor-
porates Kodak advances in optical design.
Today integrated electronic components
designed and fabricated at Kodak are built
into many of our products. But it takes
more than
that to keep us
among the nation's
top companies
in sales of electronics-
related equipment.
It takes innovative engineers to debug
application programs in microcomputer-
based, software-development systems.
And skilled electronic-imaging
professionals to design digital and
analog signal-processing devices,
and develop software for complex
electromechanical hardware.
If you're interested in the challenge, diver-
sity, and career advancement you'll find at
Kodak, see a Kodak recruiter on your cam-
pus. Or send your resume to:
Personnel Resources,
Eastman Kodak Company,
Dept. DECM,
Rochester, NY 14650.
Kodak*The right place* The right time*
.An equal opportunity employer manufacturing photographic products, fibers, plastics, chemicals, and electronic equipment Plants m Rochester. N.Y.;
Kingsport, Tenn.; Windsor Colo.. Longview. Tex.; Columbia. S.C; Batesville, Ark.; and a sales force all over the U.S.
IF-YOU-CAN-DREAM'IT-YOU-CAN-DO-IT
Create computers that
capture the mysteries
ofcommon sense.
The brain does it naturally It
wonders It ttiinks with spon-
taneity-advantages we haven't
been able to give computers
We've made them "smart',' able
to make sophisticated calcula-
tions at very fast speeds But we
have yet to get them to act with
insight, instinct, and intuition
But what if we could devise
ways to probe into the inner na-
ture of human thought'' So com-
puters could follow the same
rationale and reach the same
conclusions a person would
What if we could actually design
computers to capture the myster-
ies of common sense''
At GE, we've already begun to
implement advances in knowl-
edge engineering We are cod-
ifying the knowledge, intuition
and experience of expert engi-
neers and technicians into com-
puter algorithms for diagnostic
troubleshooting. At present, we
are applying this breakthrough to
diesel electric locomotive sys-
tems to reduce the number of
engine teardowns for factory
repair as well as adapting this
technology to affect savings in
other areas of manufacturing.
We are also looking at parallel
processing, a method that
divides problems into parts
and attacks them simultaneously
rather than sequentially the way
the human brain might.
While extending technology
and application of computer
systems is important, the real
excitement and the challenge of
knowledge engineering is its
conception. At the heart of all
expert systems are master engi-
neers and technicians, preserv-
ing their knowledge and
experience, questioning their
logic and dissecting their
dreams As one young employee
said, "At GE, we're not |ust shap-
ing machines and technology
We're shaping opportunity"
Thinking about the possibili-
ties is the first step to making
things happen. And it all starts
with an eagerness to dream,
a willingness to dare and the
determination to make visions, .
reality
An equal opportunity employer
Ifyou can dream it,
you can do it.
